Cytosolic expression of SecA2 is a prerequisite for long-term protective immunity.
Induction of efficient adaptive T cell-mediated immunity against the intracellular bacterium Listeria monocytogenes requires its successful invasion of host cell cytosol. However, it is not clear whether its cytosolic escape and growth are sufficient to induce T cell-mediated clearance and protection upon secondary infection. To investigate this issue, we have searched for mutants that do not induce long-term protective immunity yet invade the cytosol of infected cells. We found that mice immunized with L. monocytogenes lacking the SecA2 ATPase, an auxiliary protein secretion system present in several Gram-positive pathogenic bacteria, mounted a robust cytolytic IFN-gamma-secreting CD8+ T cell response but were not protected against a secondary challenge with wild-type (wt) bacteria. Furthermore, CD8+ T cells from mice immunized with secA2- bacteria failed to transfer protection when injected into recipient mice demonstrating that they were unable to confer protection. Also, secA2- and wt L. monocytogenes spread to the same myeloid-derived cell types in vivo and SecA2 deficiency does not interfere with intracytosolic bacteria multiplication. Therefore, cytosol invasion is not sufficient for inducing secondary protective responses and induction of memory CD8+ T cells mediating long-term antibacterial protective immunity is dependent upon SecA2 expression inside the cytosol of host cells in vivo.